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1. Introduction 
This contribution discusses two capability signaling bits - dualpA-Architecture and pa-PhaseDiscontinuityImpacts in relation to [1]. Along with the answers to the questions from RAN1, RAN4 asked a clarification as follows:

Additionally, RAN4 would like to confirm the following is correct understanding on the UE capability and so-called normal UE behaviour
· In case UE does not send the capability, i.e. neither capable nor incapable, the normal UE behaviour is incapable of handling phase discontinuity.

In [2], RAN4 requested RAN2 to specify capability signaling of 1PA and 2PA architecture as ‘per band per band combination (FS)’. This signaling (dualpA-Architecture) has a high correction with RAN1’s capability signaling (pa-PhaseDiscontinuityImpacts) in terms of handling phase discontinuity with 1PA architecture.
2. Discussions 

· On FG 6-23 (Incapability motivated by impacts of PA phase discontinuity with overlapping transmissions with non-aligned starting or ending times or hop boundaries across carriers for intra-band EN-DC, intra-band CA, and FDM based ULSUP; pa-PhaseDiscontinuityImpacts), we observe changing ‘incapable signaling (current RAN1 definition)’ to ‘capable signaling (current RAN4 definition)’ can cause non-backward compatibility. Thus, the proposed wording is to keep RAN1 agreement (i.e. incapable signaling when absent).
· We found RAN2 introduced dualpA-Architecture capability bit introduced by RAN4 as ‘per band combination (BC)’ although RAN4 requested to be ‘per band per band combination (FS)’ [2]. Our understanding is that ‘per BC’ doesn’t work for general cases. For example, when UE reports dualpA-Architecture with a band combination of {Band 1+Band 2+Band 3}, UE has to be forced to report 1PA for all bands although UE supports 1PA, 2PA, 1PA for Band 1, Band 2, Band 3, respectively. As another example, if UE reports dualpA-Architecture with a band combination of {Band 1+Band 2}, UE has to be forced to report 1PA for all bands although UE supports 1PA and 2PA for Band 1 and Band 2, respectively.
· However, we would like RAN2 to decide dualpA-Architecture whether or not to be updated to align with RAN4 agreement/input. In this sense, we provide two options (to be downselected) as reply LS to [1]. 
· (Option 1) conditional proposal depending on RAN2 decision whether or not signalling structure of dualpA-Architecture can be updated 
· (Option 2) keep the current pa-PhaseDiscontinuityImpacts as it is
· Note: If RAN2 cannot update the capability signalling from BC to FS, we see the strong need to keep RAN1’s capability signalling pa-PhaseDiscontinuityImpacts since ‘BC’ doesn’t work in general.
· We would also like to clarify that “non-aligned starting or ending times or hop boundaries across carriers” with 1PA architecture in FG 6-23 (highlighted yellow below) means non-zero UL transmit timing difference.

	
	6-23
	Incapability motivated by impacts of PA phase discontinuity with overlapping transmissions with non-aligned starting or ending times or hop boundaries across carriers for intra-band EN-DC, intra-band CA, and FDM based ULSUP
	Incapability motivated by impacts of PA phase discontinuity with overlapping transmissions with non-aligned starting or ending times or hop boundaries across carriers for intra-band EN-DC, intra-band CA, and FDM based ULSUP
	
	Yes
	
	Type 3 (per band per band combination)
	N.A.
	N.A.
	
	See LS (R1-1809992)
	RAN1
/RAN4
	Optional with capability signaling
	Optional with capability signaling



Proposal 1: Update FG 6-23 as following and include this information in the reply LS for RAN2 to update TS38.306:
· The “non-aligned starting or ending times or hop boundaries across carriers” with 1PA architecture in FG 6-23 means non-zero UL transmit timing difference.

Based on the above findings and discussions, the following two options as the contents of reply LS to [1] are provided.

Option 1 as reply LS (consolidation of dualpA-Architecture and pa-PhaseDiscontinuityImpacts is up to RAN2):
· Regarding the question by RAN4, in case that UE does not send the capability (pa-PhaseDiscontinuityImpacts), i.e. neither capable nor incapable, RAN1’s intention for ‘normal UE behaviour’ is capable of handling phase discontinuity.
· RAN1 observes that 
· The dualpA-Architecture capability bit introduced by RAN4 has been specified in TS38.306 for intra-band CA, intra-band EN-DC and FDM based ULSUP.
· The agreement in RAN4 for dualpA-Architecture was to be applied for EN-DC (not NE-DC), but the current description does not have a restriction to be used for EN-DC only.
· The dualpA-Architecture capability bit is signalled per ‘BC’ (band combination) although RAN4 requested per ‘FS’ (per band per band combination) as per R4-1816623 with attachment R4-1814175. In the meanwhile, pa-PhaseDiscontinuityImpacts capability bit is signalled per ‘FS’.
· This signaling dualpA-Architecture has a high correction with RAN1’s capability signaling (pa-PhaseDiscontinuityImpacts) in terms of handling phase discontinuity with 1PA architecture.
· Having said that, RAN1 requests: 
· Whether/how dualpA-Architecture capability bit signalling can be updated from ‘BC’ to ‘FS’ is up to RAN2 considering other aspects including but not limited to backward compatibility according to the following:
· If dualpA-Architecture capability bit signalling cannot be updated from ‘BC’ to ‘FS’, pa-PhaseDiscontinuityImpacts capability bit must be kept as it is.
· The following sentences should be added further:
· The “non-aligned starting or ending times or hop boundaries across carriers” with 1PA architecture means non-zero UL transmit timing difference.
· Else if dualpA-Architecture capability bit signalling can be updated from ‘BC’ to ‘FS’, pa-PhaseDiscontinuityImpacts capability bit is redundant and thus is not needed. If pa-PhaseDiscontinuityImpacts is voided, the definition of dualpA-Architecture must be updated to embrace the definitions for pa-PhaseDiscontinuityImpacts. One example is shown below.
· It is also noted that for dualpA-Architecture as MRDC-Parameters needs to be updated to clarity the parameter is for EN-DC while precluding NE-DC since RAN1and RAN4’s agreements on pa-PhaseDiscontinuityImpacts were only for EN-DC (not for NE-DC).
 
	4.2.7.4 CA-ParametersNR
	 
	Definitions for parameters
	Per
	M
	FDD-TDD
DIFF
	FR1-FR2
DIFF

	dualpA-Architecture
For band combinations with single-band with UL CA, this field indicates the support of dual PA. If absent in such band combinations, the UE supports single PA for all the ULs. For other band combinations, this field is not applicable.
 
If this parameter is absent in such band combination, it means UE cannot handle impacts of PA phase discontinuity with overlapping transmissions with non-aligned starting or ending times or hop boundaries across carriers for intra-band CA and FDM based ULSUP. The “non-aligned starting or ending times or hop boundaries across carriers” with 1PA architecture means non-zero UL transmit timing difference.
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	No
	No
	

	
	
	
	
	
	
	
	
	
	
	


 
4.2.7.9 MRDC-Parameters
	 
	Definitions for parameters
	Per
	M
	FDD-TDD
DIFF
	FR1-FR2
DIFF

	dualpA-Architecture
For intra-band band EN-DC combinations, this field indicates the support of dual PA. If absent in such band combinations, the UE supports single PA for all the ULs. For other band combinations, this field is not applicable.
 
If this parameter is absent in such band combination, it means UE cannot handle impacts of PA phase discontinuity with overlapping transmissions with non-aligned starting or ending times or hop boundaries across carriers for intra-band EN-DC. The “non-aligned starting or ending times or hop boundaries across carriers” with 1PA architecture means non-zero UL transmit timing difference.
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Option 2 as reply LS (no consolidation of dualpA-Architecture and pa-PhaseDiscontinuityImpacts):
· Regarding the question by RAN4, in case that UE does not send the capability (pa-PhaseDiscontinuityImpacts), i.e. neither capable nor incapable, RAN1’s intention for ‘normal UE behaviour’ is capable of handling phase discontinuity.
· RAN1 observes that 
· The dualpA-Architecture capability bit introduced by RAN4 has been specified in TS38.306 for for intra-band CA, intra-band EN-DC and FDM based ULSUP.
· The agreement in RAN4 for dualpA-Architecture was to be applied for EN-DC (not NE-DC), but the current description does not have a restriction to be used for EN-DC only.
· The dualpA-Architecture capability bit is signalled per ‘BC’ (band combination) although RAN4 requested per ‘FS’ (per band per band combination) as per R4-1816623 with attachment R4-1814175. In the meanwhile, pa-PhaseDiscontinuityImpacts capability bit is signalled per ‘FS’.
· This signaling dualpA-Architecture has a high correction with RAN1’s capability signaling (pa-PhaseDiscontinuityImpacts) in terms of handling phase discontinuity with 1PA architecture.
· Having said that, RAN1 requests: 
· The signalling structures between dualpA-Architecture capability bit (BC) and pa-PhaseDiscontinuityImpacts capability bit (FS) are different. RAN1 sees the strong technical reason for pa-PhaseDiscontinuityImpacts to be ‘per band per band combination (FS). Therefore, in spite of high relevance of dualpA-Architecture capability bit to pa-PhaseDiscontinuityImpacts capability bit, two capability bits cannot be merged. Therefore, pa-PhaseDiscontinuityImpacts capability bit signalling must be kept as it is with the following update.

	Definitions for parameters
	Per
	M
	FDD-TDD
DIFF
	FR1-FR2
DIFF

	pa-PhaseDiscontinuityImpacts
Indicates incapability motivated by impacts of PA phase discontinuity with overlapping transmissions with non-aligned starting or ending times or hop boundaries across carriers for intra-band EN-DC, intra-band CA and FDM based ULSUP. The “non-aligned starting or ending times or hop boundaries across carriers” means non-zero UL transmit timing difference.
	FS
	No
	No
	No



· 

Proposal 2: Option xxx is selected for LS reply to [1].


3. Proposals 

Proposal 1: Update FG 6-23 as following and include this information in the reply LS for RAN2 to update TS38.306:
· The “non-aligned starting or ending times or hop boundaries across carriers” with 1PA architecture in FG 6-23 means non-zero UL transmit timing difference.

Proposal 2: Option xxx is selected for LS reply to [1].
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